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L'objel de la presents invention est un haut- 
parleur a double diaphragme dont le rendement 
se maintient praliquement uniforme pour une 
4 gamme tres etendue de frequences. 

'On sail que des di/Ticultcs considerables s'op- 
.-posent a la 1 realisation d'un haut-parleur a bo- 
binc mobile capable de maintenir un rendement 
uniforme, ou a peu pres tel. dans toute Petcndue 
de la gamme acoustique. Dans les applications 
eleclro-acousliques qui imposent la reproduction 
fidele d'une gamme de frequences etendue, on 
fait done generalement appel a deux ou plusieurs 
•*■' haut-parleurs off rant des caracterisiiqucs appro- 
priees.et on affecte rhacun d'eux a ia reproduction 
• d'une partic limitee de la bande des frequences 
(•4>-a couvrir. Pour-oblenir un ensemble plus com- 
pact et pour reduire les interferences qui se 
manifeslcnt aux frequences de transition,, on a 
■ etabli des systemes complexes dans lesquels se 
' trouvent associes deux haut-parleurs de caracte- 
' ristiques different es qui sont assujettis Pun sur 
Tautre de facon a former un bloc unique- Ces 
- ■ haut-parlenrs<:onvportent deux systemes vibrants, 
generalement coaxiaux, ayant .des bobincs mo- 
biles excitees par des champs magnetiques dont 
-les flux proviennent de deux sources separees. 
•Celles-ci, par exemple, sont composese de deux 
-electro-aimants ou deux aimants : n.e ; rmanenls, 
coaxiaux et disposes interieurement l'uri a l'autre, 
50ou coaxiaux et alignes Fun a la suite de Tautre. 
Ces dispositions offrent divers inconvenients ; 
Tout d'abord, la disposition premiere ne permet 
pas de donner a 1'elcctro inlerieur les dimensions 
qui seraient necessaircs pour en faire la source 
d'un cliamp puissant, perinellant d'oMenir un 
bon rendement pour le system e vibrant destine 
a la reproduction des notes elevees. Ensuile, la 
seconde disposition ne permet pas d'eliminer 
les effets nuisibles- di\s interferences s'exergant 
cntre les sons, em is par les deux diaphrngmes en 
mison de l'impossibili le de disposer le plus petit 
diaphragme au.sommct du.plus grand comme 
il faudrait le faire pour eliminer ces e/Tels. En 


outre, les dispositions indiquces conduisent rune • 
et l'autre a des- complications d'ordre con.slr'uctif. • 
Les inconvenients qu'on vient deciter, el d'aulre.s < 
encore, clisparaissent lorsqu'on ado.pte les dispo- : 
.sitions qui font l'objet de I'invention. 

On en comprendra mieux les caracferisliqiuvs 
et avantages eri'se referant a la figure joinle et a 
la description qui l'accompagnc,. donnees Fune 
et I'aulrc a tilre d' exemple precisant settlement 
une forme de realisation preferec de ('invention 
et n'oflrant par consequent aucun caraetere limi- ' 
tatif. 

tine premiere caractcristique fondanvenlaleTl 
mise en vateur. dans cette figure,' reside dans la 
reduction a un; systeme unique cle 1'ensemble 
magnetique assurant Pexoitalion des bobincs 
mobiles des deux diaphragmes. Cost un rcsullat 
qu'on a obtenu en appor'lant des modifications 
simples aux systemes generalement ado.ptes pour 
exciter la bobine des haut-parleurs a diaphragme 
unique. Le changcmeiit consiste en une coupurc 
telle du circuit magnetique que, par interposition 
d'un noyau annulaire 2, on y determine deux 
cntrefers concentriques. Grace a cet anneau 2, 
supporle par 1'anncau non magentique -4, lui- ■ 
meme rapporle sur I'exlreinite cyiindrique 3 du 
noyau 1, le flux ere e par. le courant passant dans 
I'enroulement d'excitation 0 est oblige de tra- 
verser le premier entrefer annulaire 5, dans le- 
quel se meat la -bobine mobile (i du diaphragme 
11 ofTrant la forme eonique., et reproduisanl les 
sons de basse frequence et de moyenne frequencjivj 

Si en premiere approximation on neglige les 
fuilcs, la lolalile du 11 ux <t> gague Tanncau 2 
cl i! se subdiyise en deux dux : le premier, <X> lt 
franchil l'enljxfer annulaire interieur 7 dans 
loquel se deplace la bobine mobile 8 du diaphrag- 
me 12 affecte a la reproduction des notes elevees. 
Lu swoiul tlttx, <lK t fnuH hit Fenlrercr lateral 10 
qui joue le role de « shunt » magnetique. Cet 
entrefer 1 0 a pou-r fonction de recueiltir le (lux <Ik. 
qui ne poui;rai t /pas passer a t ravers I'entrefer 7 
a cause de la saturation de la en im mine magm*- 
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6. Haul-parleur suivant 3 et 5 caracterise 
par le fait que le petit diaphragme est fixe a sa 
bobine mobile par son rebord externe et que 
sa forme lui confere une grande rigidite; 

7- Haut-parleur oflrant la caracteristique pre- 
cedente, et caracterise encore par le fait que la 
piece annulaire servant au centrage du petit 
diapbragme et de sa bobine, est profilee de 
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facon a prolonger vers 1c centre du systeme la 
surface comque du grand diaphragme qui Ten- 
toure. 

Societe anonyme (lite : OFFiClisE SUB ALPINE 
APPARECCH I AT U RE ELETTRICHE (0. S. A. E.J. 

P«r procuration i 
P. LlETHEOLE. 


Pout U rcme de* Wicui^ .'adTe«er k 1'IuPitmERui Nauohjli*. 27, rue de la Convention Pam 05'). 


French Patent No. 1,001,734 


r 


Gr-.12 - CI. 4. 
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The subject of the present invention is a double-diaphragm loud- 
speaker with a response which is practically uniform bver a very 
wide range of frequencies. 


It is known that there .are considerable difficulties in the ■ 
realisation of a moving-coil loud-speaker with a response which 
is uniform or nearly so, over the whole of the ^ acoustic range. 
In the electro-acoustic applications which require faithful, 
reproduction over a wide range of frequencies, the usual solution 
is to use two or more loud-speakers of 1 appropriate characteristic 
each of these reproducing a limited part of the frequency range 
to be coveredj In order to obtain a more compact assembly and 
to reduce the interference effects which occur at the transition 
frequencies, complex systems have been produced in which there 
are associated two loud-speakers of different characteristics, 
fixed together so as . to form one single unit. These loud-speakers 
have two vibrating systems, generally co-axial;,' . with moving coils 
which are excited by magnetic fields whose fluxes are provided 
by two separate sources.. These latter, for example, consist of 
two electro-magnets or two permanent magnets, either eo-axial 
with one positioned inside the other, or. co-axial and aligned one 
after the otfier] These arrangments are subject to various dis- 
advantages: firstly, the first arrangement does not permit 
the interior electro-magnet to be of the dimensions necessary to 
make it provide a powerful field, which would. lead to a good' 
response for the vibrating system intended for reproduction of ' 
high notes. Then, the second arrangement does not make it 
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possxble to eliminate the harmful effects Qf the 

taking place between the sounds emitted by the two diaphragms 
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top of the larger, which would be necessary to eliminate these 

effects, in addition, the arrangements mentioned both lead to 

complications in their construction. The disadvantages which 

ha Ve - juSt . been mentioned, and others also, disappear when the 

arrangements forming the subject of the invention are used. 

The characteristics and advantages of the invention will be 
better understood by reference to the attached drawing and 
to the explanation accompanying it, both these. being given by 
way of an example giving only the details of , : a preferred form ' 
B ° f ±nVention and ^ consequence not in any way limiting it. 

fone first fundamental Characteristic, shown in the drawing lies 
xn the reduction to a sole system of the magnetic group which 
leads to the excitation of the moving coils of the two diaphragms. 
This is a result obtained by mean s of'simple modifications to 
the systems in general use for excitation of the coil of loud- ' 
speakers with one single diaphragm. The change consists of a cut 
in the magnetic circuit such that, by interposition of an 
annular core 2 , two concentric air-gaps are formed. Due to this 
annulus 2, supported by the non-magnetic annulus 4, itself fixed 
on the cylindrical extremity 3 of core 1, the flux created by 
the current passing through the exciter coil 9 is compelled to 
pass through; the first annular air-gap 5, within which moves the 
moving coil 6 of the diaphragm 11 of conical shape and reproducing 
the sounds of low and medium f requenetiietis J 52_^ 

If as a first 'approximation we neglect losses , . the whole of the 
flux f reaches annulus 2 and is divided into two fluxes: the first, 
c^ 1 - passes through the interior annular air-gap 7 within which 
moves the moving coil 8 of diaphragm 12 which is for reproduction 
of the high notes. The second flux <f> 2 pass ^ s through the lateral 
air-gap 10, which acts as a magnetic shunt. The function of this 
air-gap 10 is to collect the f lux <£> 2 which could not pass through 
the air-gap 7 because of the saturation of the magnetic ring which 
surrounds it. If a magnetic shunt such as 10 did not excite, 
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there would be in many cases a considerable reduction in the 

induction in the air-qap 5 Bv =;ni+-aV>i Q i 

y P • ay suitable location and dimensioning 

of the magnetic shunt 10, it is possible to realise, in the most 

varied conditions of intensity, the distribution of the magnetic 

field between the two air-gaps 5 and 7. 

It must be mentioned that there may however be cases where this 
magnetic shunt is- not necessary. 

fAmongst the principal advantages offered by an arrangement of this 
type, we may mention the following: 

1- Simplicity of construction, resulting from the fact tha-t there 
is only one exciter system; 

2. The possibility of obtaining the greatest field intensity in 
the air-gap corresponding to the small diaphragm intended for 
reproduction of the high notes; 

3. The possibility of dimensioning the air-gaps in such a manner' 
that the field intensities in the two. principal air-gaps differ by' 
as much as is necessary for the two diaphragms . to have practically 
the same electro-acoustic outputs; it. then becomes very/ easy to 
obtain a uniform response, over a very wide range of frequencies, 
from the loud-speaker which is the result of the group of two., 
diaphragms; 

4. The possibility of positioning the small diaphragm in the most 
appropriate^.position, which is at the peak of the large conical 
diaphragm; 

5.. The possibility of arranging for the air-gap within which moves 
the moving coil of the small diaphr agim , to be of a relatively large 
diameter without for all that having to refrain from 
providing it with a strong- .field intensity. 

This latter characteristic is of .great importance since it makes it 
possible to provide the small diaphragm with a moving coil of large 
diameter ,- capable of carrying an electrical power with a value 
comparable with, although less than, that dissipated by the moving 
coil of the large diaphragm. This possibility makes it possible 
to realise loud-speakers characterised both by their wide frequency 
range and by their large power. 
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Experience shows that, by adoption of the type of loud-speaker 
illustrated in the diagram, and by suitable distribution of the 
field intensities between the various air-gap,, it is possible 
to obtain a true, response over an extraordinarily wide 
frequency range. 

'One last characteristic of the invention lies in the shape of 
the ring 13, for fixing and centering of the suspension edge 
of the small diaphragm 12. This part Is" annular and its interior 
■surface is conical which prolongs towards the centre of the 
system the surface of- the large diaphragm considered in its 
rest position. This results in a better diffusion of sounds 
of very high frequency (close to the limit of audibility) produced 
by the small diaphragm 12 .J^ <g 

The example illustrated is that of a loud-speaker where the air- ' 
gaps share a flux produced by an electro-magnet; there is however 
no reason why the electro-magnet should not be replaced by a 
permanent magnet of suitable power to give equivalent results . 

SUMMARY 

'A. Loud-speaker with two vibrating diaphragms, characterised 
in that the two moving coils corresponding to these diaphragms 
are controlled by magnetic fields originating in one single 
source., and that in addition the following further characteristics 
are present either fully or partially: 

1. Loud-speaker as in- A in which this singly, source is an ■ 
exciter coil through which a currenti passes;" 

2. Loud-speaker as in A in which this single source is a permanent 
magnet . 

3. Loud-speaker as in A , 1 and 2 in which the necessary two 
magnetic fields are obtained by twice cutting into the course of 
the flux through the iron, this flux originating from one single 
magnetic circuit, by interposition of a magnetic annulus so - 
arranged as to form two concentric air-gaps, associated respectively 
with the two moving coils of the diaphragms, with the. possible 
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addition of a third air-gap (lateral) which, as' a result of the 
passage of the flux parallel to the annular air-gap of small 
diameter, acts as a magnetic shunt and, of suitable dimensions, 
ensures .a proper distribution of the flux in the two principal 
air-gaps. 

4. Loud-speaker as in 3 characterised in that this magnetic 
shunt may, if necessary, be of such dimensions as to establish 
between the field intensities existing in the said air-gaps, 

a ratio such that the reproduction of the frequencies . 
corresponding respectively to the two diaphragms is effected 
under conditions of practically Uniform electro-acoustic output; 

5. Loud-speaker as in 3 characterised in that the exciter system 
is arranged in such a manner as to permit the realisation of 

the desired relative positions of the two diaphragms; 

6. Loud-speaker as in 3 and 5 characterised 1 in that the small 
diaphragm is fixed to its moving coil" by its outer edge and that 
its shape gives it considerable rigidity; 

7. Loud-speaker having the previous characteristic and also 
characterised in that the annular part serving to centre the small 
diaphragm and its coil, has such a profile as to .prolong towards 
the centre of the system the conical ■ surf ace of the large diaphragm 
which surrounds it^ 
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